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Clinical Benefits of Dapagliflozin 
for T2D Remain Irrespective of 
Background Therapy

CONNOR IAPOCE

THE APPROVAL comes almost a year aNew 
findings suggest dapagliflozin consistently 
reduced the risk of cardiovascular (CV) 
and kidney outcomes regardless of back-
ground use of various CV medications 
in patients with type 2 diabetes (T2D).

Significant reductions in the risk of 
these events were reported in those 
receiving angiotensin converting enzyme 
inhibitors or angiotensin-receptor blockers 
(ACEI/ARBs), β-blockers, and diuretics, 
while the safety profile of dapagliflozin 
was additionally consistent despite the 
use of these medications.

“These data support efforts to develop 
and implement strategies to optimize the 
use of SGLT2 inhibitors in a broad range 
of patients with type 2 diabetes regard-
less of background therapy,” wrote study 
author Stephen D. Wiviott, MD, TIMI 
Study Group.

The data was reported from a 
prespecified secondary analysis of the 
DECLARE-TIMI 58. The analysis aimed 
to examine whether dapagliflozin showed 
consistent reductions in the risk of CV 
and kidney outcomes and differences 
in the safety signals with or without 

the background use of various CV 
medications.

The DECLARE-TIMI 58 was a 
randomized trial of dapagliflozin versus 
placebo in 17,160 patients with T2D and 
either established atherosclerotic disease 
(ASCVD) or multiple risk factors for 
cardiovascular disease (CVD).

The current analysis placed focus on 
CV death and hospitalization for heart 
failure (HHF), due to no effect of dapagli-
flozin on major adverse CV events in 
the overall trial. Thus, the outcomes of 
interest were the composite of CV death 
or HHF, HHF alone, and a kidney-spe-
cific composite outcome (persistent 40% 
decrease in estimated glomerular filtration 
rate (eGFR), end-stage kidney disease, 
or kidney-related death.

From a total population of 17,160 
patients, 13,950 (81%) used ACEI/ARBs, 
9030 (53%) used  β-blockers, 6205 (36%) 
used diuretics, and 762 (4%) used MRAs 
at baseline

The data show changes in blood 
pressure and eGFR at 48 months with 
dapagliflozin compared with placebo 
do not differ regardless of concurrent 
therapy (placebo-corrected change, -1.8 
mm Hg [95% CI, -4.2 to 1.0] to -2.6 mm 
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Hg [95% CI, -3.3 to -2.9]; P > .05 for 
each interaction).

Further, investigators observed dapagli-
flozin consistently reduced the risk of 
CV death/HHF, HHF alone, and the 
kidney-specific composite outcome 
regardless of background use of selected 
medications (hazard ratio [HR] range: 
HR, 0.50; 95% CI, 0.39 - 0.63; to HR, 
0.82; 95% CI, 0.72 - 0.95; P >.05 for 
each interaction).

For those receiving ACEI/ARBs, 
β-blockers, and diuretics (n = 4243), 
dapagliflozin reduced the risk of CV death/
HHF and the kidney-specific outcome by 
24% (HR, 0.76; 95% CI, 0.62 - 0.93) and 
38% (HR, 0.62; 95% CI, 0.44 - 0.87), 
respectively.

Investigators noted the safety profile 
for serious adverse events, symptoms of 
volume depletion, acute kidney injury, and 
incident hyperkalemia with dapagliflozin 

versus placebo did not differ and had no 
effect modification between the use or 
nonuse of CV medication at baseline.

The study, "Efficacy and Safety of 
Dapagliflozin According to Background 
Use of Cardiovascular Medications 
in Patients with Type 2 Diabetes: A 
Prespecified Secondary Analysis of 
a Randomized Clinical Trial,” was 
published in JAMA Cardiology. n

Statin Use Associated with Largest Effect in First  
6 Months After ASCVD Event
CONNOR IAPOCE

RECENT STUDY suggested statin use resulted 
in the greatest impact for patients with 
atherosclerotic cardiovascular disease 
(ASCVD) in the first 6 months following 
an event, highlighting the importance of 
quick adherence to the therapy.

However, the findings from the study 
cohort showed that approximately half of the 
included patients did not fill a statin prescrip-
tion within 90 days after an ASCVD event.

“Overall, statin use in this cohort was 
low, although the results were similar to 
those from a large database representa-
tive of patients with ASCVD in the US,” 
wrote study author Kristen M. Tecson, 
PhD, Baylor Heart and Vascular Institute, 
Baylor Scott & White Research Institute.

Lipid-lowering therapies may be a 
cornerstone of ASCVD prevention, but the 
short-term impact of medication underuti-
lization following an acute event remains 
unknown. Thus, Tescon and investigators 
studied the association between statin use 

and nonuse and recurrent major adverse 
cardiovascular events (MACE) in a cohort 
of patients across the US who had a recent 
acute ASCVD event.

The retrospective cohort design included 
adults who survived an index ASCVD 
hospitalization between September 2013 - 
September 2014, with a 1-year follow-up. 
Statin use was recorded 90 days before and 
after the index and the primary outcome was 
identified as MACE within 1 year of index. 
A multivariable extended Cox model with 
robust sandwich estimates was used to inves-
tigate an association between post-index statin 
use (assessed through prescription fill) and 
time-to-first recurrent MACE.

A total of 8,168 patients were included 
in the study. The data show there were 
3,866 patients (47.33%) who filled a statin 
prescription in the 90 days before the index 
event and statin users increased to 4,152 
within 90 days after index (50.83%).

Investigators noted the post-index statin 
users were younger with a higher amount 
of comorbidities than nonusers. A total of 

763 events (315 of 763, 41.3% terminal) 
were experienced by 686 patients (8.4%) 
within 1 year.

The findings suggest the adjusted overall 
MACE risk reduction was 18% (HR, 0.82; 
95% CI, 0.70 to 0.95; P = .007). Moreover, 
the adjusted model shows a 28% risk 
reduction (HR, 0.72; 95% CI, 0.60 to 
0.86; P <.001).

In the multivariable model, a statin 
was associated with a nonsignificant 19% 
reduction in the number of nonfatal MACE 
(rate ratio, 0.81; 95% CI, 0.49 to 1.32; P 
= .394) and a 65% reduction in the risk of 
all-cause death (HR, 0.35; 95% CI, 0.22 
to 0.56; P <.001).

“When jointly modeling nonfatal and 
fatal events, we observed that the primary 
benefit of statin use was protection against 
early death,” Tecson added.

The study, “Usefulness of Statins as 
Secondary Prevention Against Recurrent 
and Terminal Major Adverse Cardiovascular 
Events,” was published in The American 
Journal of Cardiology. n
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No Association Observed in Time From TAVI to 
Noncardiac Surgery, Adverse Outcomes

CONNOR IAPOCE

A RECENT STUDY reported that noncar-
diac surgery may be performed early 
after successful transcatheter aortic 
valve implantation (TAVI) in patients 
with aortic stenosis.

The data suggest that suboptimal device 
performance had an association with 
an increased risk of adverse outcomes 
after noncardiac surgery, 
but timing, urgency, and 
risk category of noncar-
diac surgery did not 
have an association with 
increased risk.

“Even noncardiac 
surgery within 30 days 
of TAVI was not associ-
ated with increased risk 
of 30-day adverse clin-
ical events compared 
with noncardiac surgery 
at later periods after 
TAVI,” wrote study 
author Thomas Pilgrim, 
MD, MSc, Department of 
Cardiology, Inselspital, 
University of Bern.

There is a lack of avail-
able evidence on the safety of noncardiac 
surgery after TAVI and limited to small 
case series without guidance on the 
timing of noncardiac surgery after valve 
replacement or factors associated with 
procedural risk.

Data from the Bern TAVI registry 
was compiled and the study cohort was 
composed of patients undergoing noncar-
diac surgery after TAVI from January 
2013 to July 2020. The baseline clinical 
data was updated to the time of noncar-
diac surgery using clinical follow-up data 

recorded in the registry. Additionally, 
the clinical urgency and risk category 
of noncardiac surgery were assessed 
among this population.

The primary outcomes measured in 
this study were a composite endpoint 
of all-cause death, stroke, myocardial 
infarction, and major or life-threatening 
bleeding at 30 days after noncardiac 
surgery. Investigators used multivari-

able Cox proportional hazards models 
to calculate hazard ratios (HRs), 95% 
confidence intervals (CI), and P values.

A total of 2238 patients had under-
gone TAVI between January 2013 and 
July 2020. From this total, 300 patients 
(mean age, 81.8 years; 144 [48.0%] 
women) underwent elective (n = 160) 
or urgent (n = 140) noncardiac surgery 
after TAVI and included in the analysis.

Data show 63 patients (21.0%) had 
noncardiac surgery within 30 days of TAVI, 
75 patients (25.0%) between 31 days and 

180 days of TAVI, and 69 patients (23.0%) 
between 181 days and 365 days of TAVI.

The patients were categorized into 
low-risk (n = 21 patients [7.0%]), inter-
mediate-risk (n = 190 patients [63.3%]), 
and high-risk (n = 89 patients [29.7%]) 
surgery groups. The findings suggest 
composite endpoints occurred within 
30 days of noncardiac surgery among 58 
patients (Kaplan-Meier estimate, 19.7%; 

95% CI, 15.6% - 24.7%).
There were no signifi-

cant differences in baseline 
comorbidities or demographics 
between patients with adverse 
events after noncardiac surgery 
and 242 patients without these 
events. This included mean age 
(81.3 years vs 81.9 years; P = 
.28) and sex (25 [43.1%] women 
vs 119 [49.2%] women; P = .37).

Moreover, investigators noted 
that timing, urgency, and risk 
category of surgery were not 
associated with an increased 
risk of the endpoint.

In the multivariable analysis, 
moderate or severe prosthe-
sis-patient mismatch (adjusted 
hazard ratio [aHR], 2.33; 95% 

CI, 1.37 - 3.95; P = .002) and moderate 
or severe paravalvular regurgitation 
(aHR, 3.61; 95% CI, 1.25 - 10.41; P 
= .02) were independently associated 
with an increased risk of the end point.

“Further studies are needed to explore 
the optimal treatment strategy for patients 
with AS requiring noncardiac surgery,” 
Pilgrim said.

The study, “Risk and Timing of 
Noncardiac Surgery After Transcatheter 
Aortic Valve Implantation,” was published 
in JAMA Network Open. n
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12 Risk Factors Linked to Dementia Could Be Modified, 
Reduce US Cases by 400,000

KEVIN KUNZMANN

DEMENTIA AMONG Americans, particularly 
those from Black and Hispanic back-
grounds, is associated with modifiable 
and potentially preventable risk factors, 
according to a new study.

In findings from a cross-sectional analysis 
of nationally-representative survey data, a 
team of investigators observed that approx-
imately 2 in every 5 cases of dementia in 
the US were attributable to any of a dozen 
pre-specified risk factors. Approximately half 
of such risk factors were associated with life-
style choices among patients.

The team, led by Mark Lee, MA, of the 
department of sociology and Minnesota 
Population Center at the University of 
Minnesota, sought to calculate population 
attributable fraction (PAF) of dementia linked 
to 12 known and modifiable risk factors 
among US adults. They additionally inter-
preted PAF stratified by race and ethnicity 
in the national population.

They noted the two-fold increase in 
new dementia cases anticipated to affected 
Americans by 2050, a “looming epidemic” 
that has driven federal government-set goals 
to improve dementia treatment and preven-
tion methods by 2025.

“Because treatments for dementia are 
currently limited, reducing potentially modi-
fiable dementia risk factors may be the most 
effective way to curb future dementia rates,” 
they wrote. “Consequently, it is imperative 
to identify and target potentially modifiable 
risk factors that contribute to the dementia 
burden in the US population.”

Lee and colleagues referenced a recent 
Lancet Commission report using popula-
tion-based observational study analysis and 
randomized clinical trial data to define 12 
well-evidenced causal risk factors for dementia:

• Low education
• Hearing loss
• Traumatic brain injury (TBI)

• Hypertension
• Excessive alcohol consumption
• Obesity
• Smoking
• Depression
• Social isolation
• Physical inactivity
• Diabetes
• Air pollution
The team used relative risks and preva-

lence estimates established by the commission 
report and cross-sectional survey data from 
2011 – 2018, respectively, for each of these 
risk factors to help calculate the PAFs. The 
combined PAFs were adjusted by investiga-
tors through weights from the Atherosclerosis 
Risk in Communities (ARIC) study from 
1987 – 2018.

The analysis’ primary outcome was a PAF 
for each risk factor of dementia, a combined 
PAF, and decrease in number of dementia 
cases in 2020 that would be expected if a 
15% proportional decrease in each expo-
sure was achieved.

• Low education RR, 1.59 (95% CI, 1.26 
– 2.01); PAF, 6.0 (95% CI, 2.7 – 9.8)

• Hearing loss RR, 1.94 (95% CI, 1.38 – 
2.73); PAF, 8.9 (95% CI, 3.9 – 15.7)

• TBI RR, 1.84 (95% CI, 1.54 – 2.20); 
PAF, 12.0 (95% CI, 8.5 – 17.0)

• Hypertension RR, 1.61 (95% CI, 1.16 – 
2.24); PAF, 20.2 (95% CI, 6.3 – 34.4)

• Excessive alcohol consumption RR, 
1.18 (95% CI, 1.06 – 1.31); PAF, 0.7 (95% 
CI, 0.2 – 1.1)

• Obesity RR, 1.60 (95% CI, 1.34 – 1.92); 
PAF, 20.9 (95% CI, 13.0 – 28.8)

• Smoking RR, 1.59 (95% CI, 1.15 – 2.20); 
PAF, 4.9 (95% CI, 1.3 – 9.3)

• Depression RR, 1.90 (95% CI, 1.55 – 
2.33); PAF, 6.2 (95% CI, 3.9 – 9.0)

• Social isolation RR, 1.57 (95% CI, 1.32 
– 1.85); PAF, 6.7 (95% CI, 3.7 – 9.2)

• Physical inactivity RR, 1.39 (95% CI, 
1.16 – 1.67); PAF, 20.1 (95% CI, 9.1 – 29.6)

• Diabetes RR, 1.54 (95% CI, 1.33 – 1.79); 

PAF, 12.5 (95% CI, 8.6 – 18.4)
• Air pollution RR, 1.09 (95% CI, 1.07 – 

1.11); PAF, 2.2 (95% CI, 1.6 – 2.4)
The combined PAF of all 12 risk factors 

among US adults was 41.0% (95% CI, 
22.7 – 55.9). The rates were greater among 
Hispanic (46.7%) and non-Hispanic Black 
(45.6%) adults than among non-Hispanic 
White (39.4%) and non-Hispanic Asian 
(35.8%) adults.

In considering the benefit of 15% reduction 
in risk factor prevalence against the estimated 
5.8 million dementia cases among American 
adults in 2020, investigators stressed “tens of 
thousands of cases” could have been prevented.

“A 15% reduction in obesity prevalence 
(ie, from 44.0% to 37.4%), for example, 
would be associated with approximately 3.1% 
(95% CI, 2.0-4.3) lower dementia prevalence, 
which would correspond with approximately 
182,100 (95% CI, 113,500 – 251,300) cases 
in 2020,” they wrote.

Reducing all 12 risk factors by 15% preva-
lence would have been associated with a 7.3% 
reduction in dementia prevalence, the team 
wrote. In 2020, that would have equated to 
approximately 427,000 cases.

They wrote that policy makers should 
prioritize preventive efforts against the prev-
alence of midlife obesity and hypertension 
as well as late-life physical activity, as those 
3 risk factors are linked to the greatest frac-
tion of US dementia cases.

“Continued efforts should be made to 
reduce racial and ethnic disparities in the 12 
risk factors considered in this study, including 
addressing structural factors which underlie 
risk factor differences,” they concluded. 
“Doing so could help to achieve cognitive 
health equity among America’s rapidly diver-
sifying population of older adults.”

The study, “Variation in Population 
Attributable Fraction of Dementia Associated 
With Potentially Modifiable Risk Factors by 
Race and Ethnicity in the US,” was published 
online in JAMA Network Open. n
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Continuous VTE Risk Observed After Lower Extremity 
Revascularization in Patients with PAD

CONNOR IAPOCE

A RECENT COHORT study reported 
a continuous risk for venous 
thromboembolism ( VTE) after 
lower extremity revascularization 
(LER) in patients with peripheral 
artery disease (PAD), with more 
risk for patients who were older, 
had obesity, and more severe PAD.

The findings suggest 
low-dose rivaroxaban 
plus aspirin was associ-
ated with lower VTE risk 
compared with aspirin 
alone and those bene-
fits appeared earlier and 
continued over time.

“These  f i nd ings 
provide a more complete 
understanding of the 
true spectrum of throm-
botic risk facing patients 
with PAD undergoing 
revascularization and 
may help to identify 
patients at higher risk 
for VTE after LER,” 
wrote study author 
Connie N. Hess, MD, 
Division of Cardiology, Department 
of Medicine, University of Colorado 
School of Medicine.

There have been reported associations 
between the burden of atherosclerotic 
vascular disease and the risk of VTE, but 
this association has not been described 
fully in PAD after LER.

The current cohort study was 
a prespecified analysis of the 
VOYAGER-PAD study, in which 
patients aged ≥50 years with symp-
tomatic PAD who underwent successful 
were enrolled from 2015 to 2018. 
Exclusion criteria included planned dual 
antiplatelet therapy for ≥6 months and 

the need for systemic anticoagulation.
Patients were randomized to rivar-

oxaban 2.5 mg twice daily or placebo 
with a background of aspirin 100 mg 
daily. The analysis used symptomatic 
VTE as the primary end point, where 
VTE severity was classified according 
to hospitalization or death within 30 
days of the VTE event.

A total of 6564 patients were random-

ized in VOYAGER PAD and had a 
follow-up at a median of 28 months. 
Within that time frame, 66 patients 
(1.0%) had at least 1 VTE event and 
the incidence of VTE was 0.42 per 100 
patient-years.

Those with VTE were found to be 
older (median age, 68 years), had greater 
body weight (7.6% with weight ≤60 
kg), and more frequently had hyper-
tension (90.9% vs 81.3%), as well as 
more severe PAD.

Data from VOYAGER PAD show 
rivaroxaban was associated with a 39% 
lower risk of VTE (hazard ratio [HR], 
0.61; 95% CI, 0.37 - 0.998; P = .047). 

The 3-year event rate of VTE in patients 
receiving placebo was 1.7% and inves-
tigators noted the pattern of risk was 
linear (year 1: 0.5%; year 2: 1.1%).

In a multivariable model, inves-
tigators found baseline factors 
independently associated with VTE 
risk consisted of:

• Weight (HR, 3.04; 95% CI, 
1.09 - 8.43)

•  H y p e r t e n s i o n 
(HR, 2.11; 95% CI, 
0.91 - 4.89)

• Prior amputation 
(HR, 2.07; 95% CI, 
0.95 - 4.53)

• Older age (HR, 1.81; 
95% CI, 1.06 - 3.11)

However, clopidogrel 
use at randomization 
was not associated with 
VTE risk (HR, 0.66; 
95% CI, 0.41 - 1.08), 
but rivaroxaban use was 
associated with VTE risk 
(HR, 0.60; 95% CI, 0.37 
- 0.998; P = .047).

When investigators 
adjusted for those factors 
significantly associated 

with VTE, they found VTE was asso-
ciated with a significantly increased 
risk of subsequent mortality (HR, 7.22; 
95% CI, 4.66 - 11.19).

“The spectrum of venous and arte-
rial thrombotic events and overall 
benefits of more potent antithrom-
botic strategies for prevention should 
be considered after LER for PAD,” 
Hess added.

The study, “Rivaraoxaban and 
Risk of Venous Thromboembolism in 
Patients with Symptomatic Peripheral 
Artery Disease After Lower Extremity 
Revascularization,” was published in 
JAMA Network Open. n
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NT-proBNP Serves as Cardiovascular Event, Death 
Biomarker in Post-ACS Patients with Diabetes

KEVIN KUNZMANN

FINDINGS FROM  the Evaluating 
Lixisenatide in Acute Coronary 
Syndrome (ELIXA) trial showed 
that protein biomarkers including 
NT-proBNP could independently 
predict cardiovascular outcomes 
among patients  with type 2 
diabetes post-acute coronary 
syndrome (ACS).

The ELIXA data, presented in a 
late-breaking session 
a t  t h e  A m e r i c a n 
Diabetes Association 
(ADA) 2022 Scientific 
Sessions by Dr. Hertzel 
Gerstein, professor of 
medicine at McMaster 
Univers i ty,  showed 
increased NT-proBNP 
was associated with a 
54% increased risk of 
major adverse cardio-
vascular events (MACE) 
per standard deviation 
in patients with type 
2 diabetes after ACS 
(hazard ratio [HR], 1.54; 
95% CI, 1.41 – 1.68). 
The increased biomarker 
was also associated with 
two-fold increased risk of death per 
standard deviation in the same patients 
(HR, 2.01; 95% CI, 1.78 – 2.29).

In an interview with HCPLive during 
ADA 2022, Gerstein reviewed the impact 
of the new ELIXA findings as they 
relate to assessing cardiovascular risk 
in patients with type 2 diabetes.
HCPLive: What is the understood 
risk of cardiovascular outcomes and 

mortality among patients with type 2 
diabetes and ACS? What is its burden, 
relative to other high-risk cardiomet-
abolic patient populations?
Gerstein: Diabetes is an independent 
risk factor for cardiovascular events. 
Regardless of background health 
status, people with diabetes are 1.5 to 
3 times more likely to have a cardio-
vascular event compared with people 
without diabetes.
Could you provide a brief background 

of the proteins identified in the trial?
The ELIXA biomarker  s tudy 

showed 2 things:
• It provides further validation for 

a previously validated panel of 10 
protein biomarkers for cardiovascular 
outcomes and 15 for death in people 
with diabetes. The degree to which these 
are causally related to cardiovascular 
disease or are markers of higher risk 

because of linkage with other causal 
factors remains unclear.

• It shows that in people with diabetes 
and prior ACS, the addition of only 1 
protein alone, NT-proBNP, to routinely 
measured clinical risk factors differ-
entiates those who will and will not 
develop a cardiovascular event to an 
extent that is similar to NT-proBNP plus 
other proteins. This supports routine 
measurement of NT-proBNP in people 
with type 2 diabetes as a prognostic 

marker for cardiovascular 
events and death.
What is the current value 
of NT-proBNP in assessing 
cardiovascular event or 
disease risk in patients? 
What is the status of 
its assessment in clin-
ical practice—are we 
utilizing it enough?

NT-proBNP is typically 
used as part of the assess-
ment of heart failure. The 
ELIXA biomarker study 
and other biomarker studies 
show that its prognostic 
utility extends to cardio-
vascular events and death.
What further research into 
cardiovascular outcome 

biomarkers is your team interested 
in on the basis of these findings?

Once biomarkers are identified, it is 
important to tease out which are causal 
and which are not, which can lead to 
therapeutic insights.

The study, “Cardiovascular Outcomes 
in People with Type 2 Diabetes and Acute 
Coronary Syndrome—The ELIXA Biomarker 
Study,” was presented at ADA 2022. n
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Thyroid Hormone Treatment Intensity May Be 
Modifiable Risk Factor for CV Mortality

CONNOR IAPOCE

THE INTENSITY level of thyroid hormone 
treatment may be a modifiable 
risk factor for cardiovascular (CV) 
mortality, according to new findings.

Both exogenous hyperthyroidism and 
exogenous hypothyroidism were found to 
have associations with increased risk of 
cardiovascular mortality after adjustments 
for a comprehensive set of demographic 
and traditional CV risk factors, said 
investigators.

“The emergence of the intensity of 
thyroid hormone treatment as a potential 
associated risk factor provides a highly 
relevant and easily modifiable clin-
ical parameter for patients who receive 
thyroid hormone treatment,” wrote 
study author Maria Papaleontiou, MD, 
Division of Metabolism, Endocrinology 
and Diabetes, Department of Internal 
Medicine, University of Michigan.

There has been a lack of data specifi-
cally regarding the association between 
the intensity of thyroid hormone treat-
ment and CV mortality, said the study 
authors. Thus, they hypothesized that 
both exogenous hyperthyroidism and 
hypothyroidism would be associated 
with increased CV mortality, even after 
adjusting for risk factors.

A nationwide population was collected 
between January 2004 and December 
2017 using data from 705,307 adults 
who received thyroid hormone treatment 
from the Veterans Health Administration. 
Investigators studied two cohorts:

• 701,929 adults ≥18 years who initi-
ated thyroid hormone treatment with 
≥2 thyrotropin measurements between 

treatment initiation and death or end of 
the study period

• 373,981 patients with ≥2 free thyroxine 
(FT4) measurements

Investigators then defined exogenous 
hyperthyroidism by thyrotropin levels 
lower than 0.5 mIU/L or by FT4 levels 
higher than 1.9 ng/dL and euthyroidism 
defined by thyrotropin levels from 0.5 to 
5.5 mIU/L and FT4 levels from 0.7 to 1.9 

ng/dL. Additionally, exogenous hypothy-
roidism was defined by thyrotropin levels 
higher than 5.5 mIU/L or by FT4 levels 
lower than 0.7 ng/dL.

Study outcomes were identified as 
cardiovascular mortality (myocardial 
infarction, heart failure, or stroke) and 
survival analyses were conducted using 
Cox proportional hazards regression 
models using serum thyrotropin and FT4 
levels as time-varying covariates.

Of the study population, 625,444 
(88.7%) were male, 559,173 (79.3%) 
patients were White, and the median age 
was 67 years. During the study period, 
75,963 patients (10.8%) died of cardio-
vascular causes.

Following adjustment for age, sex, and 
traditional cardiovascular risk factors, 
investigators found patients with exoge-
nous hyperthyroidism (thyrotropin levels, 

<0.1 mIU/L; adjusted hazard ratio 
[AHR], 1.39; 95% CI, 1.32 - 1.47; 
FT4 >1.9 ng/dL: AHR, 1.29; 95% 
CI, 1.20 - 1.40) and with exoge-
nous hypothyroidism (thyrotropin 
levels, >20 mIU/L: AHR, 2.67; 95% 
CI, 2.55 - 2.80; FT4 levels, <0.7 
ng/dL: AHR, 1.56; 95% CI, 1.50 - 
1.63) had an increased risk of CV 
mortality compared to those with 
euthyoridism.

The study authors noted the 
risk of CV mortality seems to be 
directly associated with the degree 
of thyrotropin abnormality outside 
the euthyroid range, while thyro-
tropin level may be more associated 
with CV risk than the FT4 level in 
older adults.

“Our study findings have the 
potential to affect how we think 

about the risks and benefits associ-
ated with thyroid hormone treatment, 
particularly for vulnerable popula-
tions, such as older adults or those 
with underlying cardiovascular disease,” 
Papaleontiou concluded.

The study, “Association of Thyroid 
Hormone Treatment Intensity With 
Cardiovascular Mortality Among US 
Veterans,” was published in JAMA 
Network Open. n

The study authors 
noted the risk of 
CV mortality seems 
to be directly 
associated with the 
degree of thyrotropin 
abnormality outside 
the euthyroid range
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Claims-Based Algorithm Identifies PAH 6 Months Prior 
to Diagnosis
ARMAND BUTERA

A NEW CLAIMS-BASED, machine-learning 
algorithm model has been shown to be 
effective in identifying patients with 
pulmonary arterial hypertension (PAH). 
This model was responsible for correctly 
identifying 73% of 
patients with PAH 
6 months prior to a 
confirmed diagnosis.

The data on this 
classification model 
w e r e  p r e s e n t e d 
a t  the  Amer ican 
Thoracic  Society 
2020 International 
C o n f e r e n c e  i n 
San Francisco.

Though early diag-
nosis and treatment 
initiation for PAH have 
always been the objec-
tive, PAH symptoms 
are non-specific, which 
has resulted in many 
patients experiencing 
delays (an average of 2 or more years) in 
symptom onset and a confirmed diagnosis.

However, investigators led by 
Katherine Bettencourt, PhD, of Actelion 
Pharmaceuticals, developed a classifica-
tion model that could identify PAH prior 
to diagnosis based on retrospective health-
care claims data.

The machine- learning model 
analyzed data from the US-based Optum 
Clinformatics database from January 2015 
to December 2019.

Patients from this database with shared 
early symptomology of PAH including 
dyspnea, fatigue, and chest pain were 

divided into 2 cohorts, those with PAG 
and non-PAH controls with cardiovas-
cular or respiratory disease.

Propensity score matching was 
controlled for differences such as age, 
sex, and race, and the matched control 
cohort was randomly down sampled to 
create a control to PAH patient ratio of 3:1.

A total of 1724 patients were in the PAH 
cohort while the control group has 5352 
patients. Mean age was similar (69 and 
70 years old), and roughly two-thirds of 
patients were female and White.

Bettencourt and colleagues observed that 
the model was able to distinguish between 

patients with PAH and controls 
at 6 months prior to diagnosis, 
with a threshold of 0.43.

Additionally, the model was 
capable of accurately identi-
fying 73% of the patients with 
PAH, and the precision of the 
model was 50%.

Regarding the implications 
of this device, investigators 
believed the high rate of imaging 
procedures prior to a confirmed 
diagnosis of PAH indicated a 
need to screen sooner. The team 
also noted that current hospi-
talization data has shown that 
shifting diagnosis 6 months 
sooner could provide an oppor-
tunity for earlier treatment and 
reduce the risk of hospitaliza-

tion prior to diagnosis.
“The performance of our model indi-

cates the feasibility of identifying patients 
at a population level who might benefit 
from PAH-specific screening by using 
existing data that are routinely collected 
in a claims database,” the team wrote. n
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